If obstruction of any sort is present in the upper urinary tract for a sufficient length of time and in sufficient degree the compensatory mechanisms of ureteric, pelvic or calyceal increased peristalsis are overcome and a back pressure effect is exerted on the kidney. This causes progressive damage to the kidney which is irreversible after a time and consists of complicated progressive structural changes and a progressive functional disability.
The renal lesion has been extensively studied in animals but relatively little has been published about either its natural history or significance in man or about the importance of its differentiation from other chronic renal conditions, particularly chronic pyelonephritis, with which it may be associated. Infection plays no part in the changes of pure obstructive atrophy.
The renal changes have a characteristic radiological picture consisting of : (I) Progressive blunting of the renal papillk which is typically uniform in extent throughout the kidney. (2) Progressive shrinkage of the renal substance. (3) A change in overall size of the kidney, which may be increased or decreased. (4) Often, but by no means always, an increase in size of the renal pelvis and calyces. (5) A decrease in the amount of urine excreted.
Kidneys in which these changes have occurred in childhood tend to grow at a reduced rate, even when the cause of obstruction has passed. Progressive shrinkage has also been observed in adults both during and following obstruction. It is not uncommon therefore to find, as a late result, a small non-obstructed kidney with the changes described above. This is usually called a 'hypoplastic' or 'chronic pyelonephritic' kidney and the histologist may support this concept. But it is now becoming obvious that this condition does not bear, at least to the same extent, the sinister significance of chronic pyelonephritis. It has latent powers of hypertrophy in the experimental animal and probably also in man. If it is present in a patient with a tendency to form stones its removal, on false evidence, is to be deplored. Its recognition is therefore of considerable clinical importance.
There are two other, more fundamental, aspects to be considered: (I) Many people regard its presence as essential for a correct diagnosis of 'hydronephrosis', as it forms the only reliable evidence of an obstructive ctiology; renal pelvic dilatation without obsttuction being a doubtful claimant to this classification.
(2) As other morbid changes may later be superimposed on this condition, e.g. arteriosclerosis and 'post-infective' changes, it is fundamental from the point of view of the basic assessment of kidney pathology that the changes consequent on obstruction are recognized at all stages of development, and hived off from associated conditions. A failure to do this must inevitably lead to incorrect thinking.
The radiology of these changes has been discussed at greater length elsewhere (Hodson & Craven 1966) . The shrunken, deformed and poorly functioning kidney discovered in later life may originate from a previously neglected or unappreciated renal traumatic incident.
In civil accidents renal injury is comparatively rare but it is more common as a result of aircraft accidents in which Mason (1961) reports an incidence of 26%. Pre-existing renal disease predisposes to an increased incidence of renal trauma and poor development of protective peri-renal fat results, according to Persky & Forsythe (1962) , in higher morbidity and mortality amongst children. Elkin et al. (1966) suggested that injury was most common in males below the age of 30 and that 10-25 % of cases did not have hematuria, absence of which is not indicative of 'minor' injury for such may be the case in pelvi-ureteric avulsion, blood-clot ureteric occlusion and in traumatic main arterial thrombosis. Road accidents and sport injury constitute the commonest causes of renal trauma. Complications vary from the temporary 'shocked kidney' with impaired function due to clot or reflex anuria sometimes associated with blurring of renal and psoas outline due to contusion and interstitial cedema, to more serious injury with pyelographic evidence of extravasation; such cases may be complicated by an infected himatoma, perinephric abscess or arterial thromboses.
Of the late sequele obstructive hydronephrosis, calcification, traumatic cyst formation, infarction, atrophy or contraction may be found. Post- 
